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Community	Water	Fluoridation	(CWF)	is	the	adjustment	of	fluoride	
concentration	in	community	drinking	water	to	a	 level	that	confers	
optimal	 protection	 from	 dental	 caries	 (Truman	 et	 al	 2002).	 It	 is	
supported	by	many	authorities	as	 the	single	most	effective	public	
health	 measure	 for	 reducing	 dental	 caries	 (DHS	 2007).	 It	 has	
consistently	been	shown	to	be	effective	in	reducing	the	prevalence	
and	severity	of	dental	caries	in	populations	following	its	introduction	
(NHMRC	 1999).	 The	 most	 dramatic	 reductions	 (50-60%)	 were	










More	 recently,	 however,	 there	 have	 been	 important	 questions	
raised	 regarding	 the	 continuing	 benefit	 of	 CWF	 over	 and	 above	
that	produced	by	 the	widespread	use	of	other	sources	of	 fluoride	
(toothpaste,	mouth	rinses,	varnish	and	other	professionally	applied	
fluorides).	Generally,	dental	 caries	has	declined	steeply	 in	 the	 last	









This	 paper	 will	 firstly	 examine	 the	 history	 of	 water	 fluoridation	
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does	not	usually	occur	as	an	isolated	element	but	is	most	commonly	
found	as	an	ion	or	as	an	organic	or	non-organic	fluoride	which	may	












fluorosis	 had	 less	 dental	 caries	 experience.	 H.	 Trendly	 Dean	was	
appointed	by	the	United	States	Public	Health	Service	to	investigate	
the	problem	of	 fluorosis.	He	conducted	 studies	 to	 establish	what	






After	WWII	 controlled	 studies	 in	 water	 fluoridation	were	 carried	
out	in	which	test	communities	had	the	fluoride	levels	raised	to	1.0-
1.2	 ppm	 to	 test	 the	 hypothesis	 that	 addition	 of	 fluoride	 in	 low-
concentration	to	water	supplies	would	reduce	the	caries	experience	
in	 a	 way	 similar	 to	 natural	 fluoridation.	 The	 artificial	 fluoridation	
of	water	 supplies	 resulted	 in	a	55-70%	reduction	 in	dental	 caries.	






Fluoridated	water	provides	protection	 in	 two	ways:	pre-	 and	post	
tooth	eruption.	Systemic	ingestion	during	development	of	the	teeth	
(pre-eruption)	allows	fluoride	to	be	incorporated	into	the	developing	
dental	 tissues,	 especially	 enamel,	 making	 them	more	 resistant	 to	
demineralisation.	Topical	contact	with	erupted	teeth	(post-eruption)	
enhances	 the	 replacement	 of	 minerals	 on	 the	 surface	 of	 the	
teeth	 again	making	 them	more	 resistant	 to	 dental	 caries.	 Dietary	






the	 theory	 that	 frequent	 exposure	 to	 low	 concentration	 topical	
fluoride	provides	greater	benefits	 than	systemic	 ingestion.	For	this	
reason	water	and	toothpaste	fluoridation	are	now	strongly	supported	
and	 systemic	 supplements	 (which	 have	 little	 topical	 effect	 unless	






Socio-demographic Differences in Water 
Consumption
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introduction	 of	 CWF	 in	 Australia	 although	 several	 communities	
(mostly	 in	 Queensland)	 have	 ceased	 their	 fluoridation	 programs	
(Akers	 et	 al	 2005).	 Since	 2004	 however	 there	 has	 been	 some	
activity	 in	 the	 states	 of	 New	 South	Wales	 and	 Victoria.	 In	 the	
period	 2004-2007,	 twenty-one	 New	 South	 Wales	 communities	
have	been	gazetted	to	fluoridate.	Currently	New	South	Wales	has	
90%	 population	 coverage	 for	 CWF	 but	 with	 the	 fluoridation	 of	
Gosford	 (population	~	165,000)	 in	 2008	will	 achieve	 coverage	of	
96%	(Shanti	Sivaneswaran,	personal	communication).	The	Victorian	
State	Government	has	recently	instigated	a	program	of	CWF	in	non-
fluoridated	 rural	 and	 regional	 areas.	 The	 government	 has	 directed	
water	authorities	to	fluoridate	water	supplies	following	a	period	of	
community	information	and	discussion.	
Dental Caries Trends in Australia
The	prevalence	of	dental	caries	has	reduced	dramatically	in	Australia	






of	 teeth	 affected	 by	 dental	 caries	 as	measured	by	 the	number	 of	

















Another	 recent	 trend	 has	 been	 the	 increasing	 polarisation	 of	
disease	(Armfield	et	al	2006a).	The	majority	of	dental	caries	is	now	
concentrated	in	fewer	people,	with	disadvantaged	and	marginalised	
groups	 suffering	 a	 disproportionate	 burden	 of	 disease.	 These	
groups	 have	 fewer	 resources	 for	 attaining	 and	 maintaining	 good	


















Current	 inequalities	 in	 the	 burden	 of	 poor	 oral	 health	 and	 dental	
caries	in	Australia	are	also	reflected	in	an	unequal	burden	of	costs	
to	individuals	and	families.	The	States	and	Territories	provide	public	













increase	 in	 the	use	of	 low	 fluoride	 toothpastes	 in	non-fluoridated	
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Prevent	 Dental	 Caries,	 Oral	 and	 Pharyngeal	 Cancers,	 and	 Sports-
Related	 Craniofacial	 Injuries	 (Truman	 et	 al	 2002)	 in	 the	 United	
States.
Evidence for Effects on Dental Caries 
All	three	reviews	examined	the	reported	effects	of	CWF	on	dental	
caries	 experience.	 The	 purpose	 of	 the	 Australian	 review	 was	 to	







permanent	 teeth	 there	 was	 evidence	 that	 CWF	 benefited	 adults	






et	 al	 2000).	 The	 extensive	 search	 which	 included	 25	 databases,	
hand	searching	and	no	language	exclusions,	found	no	randomised	




















Studies	prior	 to	1974	were	excluded	(date	 that	 fluoride	containing	
toothpastes	 became	 commercially	 widely	 available)	 leaving	 nine	
studies	of	moderate	quality.	Despite	the	limitations	of	the	available	
evidence	the	authors	concluded	that	there	was	sufficient	evidence	
that	CWF	did	 offer	 additional	 benefits	 in	 spite	 of	 the	 population	
wide	exposure	to	other	sources	of	fluoride	(McDonagh	et	al	2000).	
The	 later	 systematic	 review	 conducted	 in	 the	 Unites	 States	 and	




















Evidence for Effects on Reducing Social 
Inequalities 
CWF	 is	 reported	 to	 have	 beneficial	 effects	 on	 the	 oral	 health	 of	
all	 social	 classes.	 It	 therefore	 has	 the	 potential	 to	 reduce	 dental	
health	inequities	related	to	social	disadvantage	(Gabardo	et	al	2007).	
The	York	Review	considered	the	question:	Does	water	fluoridation	




they	considered	15	studies	 they	 rated	as	 level	C	evidence	(lowest	
quality	 of	 evidence,	 high	 risk	 of	 bias).	 These	 studies	 collectively	
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three	 reviews	 (McDonagh	 et	 al	 2000;	 NHMRC	 1999)	 included	 a	
careful	 consideration	 of	 the	 quality	 and	 strength	 of	 evidence	 for	
these	 proposed	 negative	 effects.	 The	 2002	 review	 (Truman	 et	 al	
2002)	 included	only	a	brief	 appendix	summarising	 the	 findings	of	
the	York	Review.	
The	 York	 Review	 (McDonagh	 et	 al	 2000)	 included	 studies	which	
compared	 the	 incidence	 of	 any	 possible	 adverse	 effect	 between	
populations	 with	 fluoridated	 water	 (natural	 or	 adjusted)	 and	
communities	 without	 CWF.	 This	 review	 found	 more	 studies	 on	
fluorosis,	bone	fracture	and	cancer	than	any	other	outcome.	
Fluorosis






dose	 at	which	 fluoride	 produces	 enamel	 fluorosis	 is	 not	 precisely	
known	but	is	thought	to	be	approximately	0.1	mg	per	kg	of	body	





and	 1998	 including	 three	 Australian	 studies.	 The	 primary	 studies	








shown	 a	 reduction	 in	 fluorosis	 following	modification	 of	 fluoride	
supplementation	(Riordan	2002).	
The	York	Review	(McDonagh	et	al	2000)	included	88	studies	which	
assessed	 the	 relationship	 between	 CWF	 and	 fluorosis.	 Only	 one	
study	used	a	baseline	survey	at	 the	 time	of	 introduction	of	CWF	
and	only	four	studies	used	prospective	design.	The	majority	(82%)	













(NHMRC	 1999).	 For	 this	 reason	 the	 authors	 of	 the	 York	 Review	
also	 used	 a	 second	 method	 of	 determining	 the	 proportion	 with	
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Cancer	 is	 the	other	condition	which	has	been	subject	 to	 research	
in	this	area.	The	York	Review	included	26	studies	on	tumours	and	
cancers	 18	 of	which	were	 C	 level	 evidence.	 The	NHMRC	 review	
included	 six	 studies.	 Both	 reviews	 found	 no	 clear	 association	
between	CWF	and	cancer	incidence	or	mortality	(McDonagh	et	al	
2000;	NHMRC	1999).
Evidence for Economic Benefits
One	of	the	major	benefits	claimed	of	CWF	is	its	cost	effectiveness.	




cost	 of	 community	 water	 fluoridation.	 The	 authors	 observe	 that	
although	 the	 delivery	 systems	 vary	
considerably,	 variation	 in	 the	 program	
cost	 per	 person	 is	 largely	 explained	
by	 economies	 of	 scale	 (i.e.	 the	 larger	
the	 population	 served,	 the	 smaller	
the	 cost	 per	 person	 of	 initiating	 and/
or	 maintaining	 a	 fluoridated	 water	
supply).	The	estimated	fluoridation	cost	
per	person	in	this	review	ranged	from	










associated	 reductions	 in	 productivity	
at,	or	time	off,	work	and	school.	These	
findings	have	been	repeated	in	a	more	
recent	 study	 of	 the	 cost-effectiveness	
of	CWF	in	New	Zealand,	where	CWF	
was	 found	 to	 be	 cost-saving	 for	 any	
population	 greater	 than	 1000	 people	
(Wright	 et	 al	 2001).	 Based	 on	 these	
findings,	 CWF	 has	 been	 associated	
with	 an	 estimated	 saving	 over	 the	
last	 25	 years	 of	 $1	 billion	 dollars	 in	
averted	dental	treatment	costs	and	lost	productivity	in	Victoria	(DHS	
2007b).
However,	 the	 assessment	 of	 community	 water	 fluoridation	 as	 a	
‘win-win’	intervention	comes	from	studies	that	include	only	positive	
outcomes	 of	 fluoridation	 (reduced	 dental	 caries)	 and	 a	 narrow	
assessment	of	costs.	A	complete	economic	evaluation	would	seek	
to	 identify	 and	 value	 all	 relevant	 costs	 and	 consequences	 that	
emerge	 from	 community	 water	 fluoridation,	 including	 negative	
dental	 outcomes	 (fluorosis)	 as	well	 as	 the	more	 generic	 negative	
outcomes	 of	 public	 health	 programs	 associated	 with	 perceived	





strong	 preference	 either	way;	 and	 a	minority	 held	 positive	 values	
for	maintaining	 a	 non-fluoridated	water	 supply,	 due	 to	 desires	 to	
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In	 the	 Australian	 context,	 recent	 drought	 and	 other	 economic	
and	 social	 changes	 may	 have	 an	 impact	 on	 water	 consumption	
patterns	which	could	affect	the	reach	and	relative	impact	of	CWF.	
Complementary	work	 is	 required	 to	 identify	alternate	methods	 for	
exposure	 to	 fluoride	 for	 communities	 or	 groups	who	 can	 not,	 or	
chose	 not	 to	 use	 reticulated	 water	 systems.	 This	 is	 particularly	
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